Cyclic nucleotide-dependent protein kinases in airway smooth muscle.
Because of the potential importance of cyclic nucleotide-dependent protein kinases in the regulation of airway smooth muscle tone, we have examined some of the characteristics of these enzymes in the soluble fraction of canine trachealis homogenates. In the absence of added cAMP, the heat-stable cAMP-dependent protein kinase inhibitor (PKI) abolished only a half of the 32P incorporation into mixed histones. The remaining activity appeared to be contributed by a cyclic nucleotide-independent enzyme. Phosphotransferase activity was enhanced 5-fold by 5 microM cAMP but only 70% of the cAMP-stimulated activity could be inhibited by PKI. The sensitivity of the cyclic nucleotide-dependent, PKI-resistant enzyme to cAMP, cGMP, and Mg2+ indicated that it was cGMP-dependent protein kinase. Because of the large amount of cyclic nucleotide-independent activity, and the ability of cAMP to activate cGMP-dependent protein kinase, the traditional "-cAMP/+cAMP" ratio did not provide an accurate assessment of the in vivo activation state of cAMP-dependent protein kinase. However, a modified assay was developed which allowed the precise measurement of cAMP-dependent, cGMP-dependent, and cyclic nucleotide-independent protein kinase activities. Using this new method, the cAMP-dependent protein kinase activity ratio of 0.239 in untreated trachealis strips was increased to 0.355 and 0.386 by prior exposure of the intact tissue to the smooth muscle relaxants isoproterenol and prostaglandin E2, respectively. The results of this study are consistent with the proposed role of cAMP-dependent protein kinase in the regulation of smooth muscle contractile function.